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(57) Abstract: 

PURPOSE: A fabrication method of capacitor for 
semiconductor device is provided to suppress direct 
contact between an anti-reflective coating layer and 
a high dielectric, thereby enhancing contact 
resistance, assuring high dielectric factor and 
increasing reliability. 

CONSTITUTION: A fabrication method of capacitor 
for semiconductor device comprises steps of: 
forming an interlayer insulation film having a contact 
hole on a substrate; forming a capacitor contact 
plug within the contact hole and then forming recesses on the plug using TMAH solution; depositing a Ti 
layer on the insulation film and then forming a TiSi2 layer on the recesses by thermal process; removing 
the Ti layer, forming a TiN layer, polishing the TiN layer with remaining the TiSi2 on the recesses and then 
forming a Pt layer; patterning the Pt layer to form a capacitor lower electrode; and forming a dielectric film 
and a capacitor upper electrode. 
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(12) §3H^^S(A) 

• (II) ^20DO-0OW930 

H01L 27/1 (43) SJHUtt 200gj07gl5§j 

(21) MS! 3 2 10-1998-0051433 ~ 

(22) m&mXt 1998^ 12S30g 

(vi) s§j°j 9Qis»i»a ass- 

27IE 0I3AJ 0H3ISI i* 136-1 

(72) gSTJ £|**^ 

3?|E g^AI MS? SA>g ttaOFm tWOWJM 1 05-204 o 

3?ie strAi Mg^ onr§ eoie syorai-M 713-1703 

(74) CHEI2! £3^, SI £5! 

(54) t»Sa ±7}S\ gjOAJEj as 

S &E2HI 4AT2J ?HIHA|E1 HI 5 SgOfl SJ-t!" ?HIHA|E1 tK£ Pt/TiN/TiSi-M A|- 

gSI-12. ?K2R AlEi SSSI^SS USSiUM A}g^ UK , 7HIHAIE1 =B{ MEOM £±i U§ ^Hl 

H7I«K)I E|A1!^(rec8Ss)M SgSKfl Sftf &AI°|2|- 2^3^21 S|S 2)73IS101 2^ ^201 

^olH, »SSK31 £g ?HEBA|E)M 73l2tr ^ 2i£ ^E*|| ?HI»A|E1 731 

S2 

E la LHAI E Icir §£H ±73-2J ?H HH Al Ei 7315 £2c^l 9ttS BSE. 

E 2a LHAI E 2d= H gtg2| ^A|0fl(HI [&S "HEall £A>°j 3HIHAIE1 7315 IgrttlM ^SSPI *|*J- 5A>°| 
BSE. 

<ES°| ^fi ¥M(HI CHt!- ¥221 £S> 

11, 21: ejEHI 7IS 12, 22: §Z!" IS^ 

13. 23: 14, 24: 5HIHAIE3 S E -*! 

15, 25: Tig 15A, 25A: TiSi : s 

16, 26: TINS 17, 27: BS# 

170, 270: 3H2HAIE3 oM? 18, 28: 3MMAIE3 Z&MH 

19, 29: ?HMAIE1 100: El All ^ 

S ^§ ^Ea JHHIAIE3 7312 SgCHI B© 2££, 3HIHAIE3 S^£g Pt/TIK/TISL-M Ah 

goffi, 3HIBAIE1 SSfliej^S USSfllM Afginffl, JHIHAlEi 5^! ME3He £4 *!^£S 813 ^JI 
TiTiSKfl E|A3l±(recess)M ««3Kfl ni* &A1^ S^s 2J73ISK3I mm Xti m&0\ 

^mn, nssf m%m nztm ijsis ?hhajeiii 7315^ 4= si= e^sa 5»°j ?hiiaiei 73 

5 ghSlOB 210ID. 
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eCHE>i] SQ. HS^tF a ±«sraaejE BEH =?BM9\?\ 3W EHAIE121 

§2 £US »SE|0|0t^QK ?H HHAIE1SJ 22 SJSSI-7I ?ricBA|Ei 

S^e ^ 5 ^2. § SfiSKM Ailti^ 3*! -6\WM 

2HHHAIE1 E^2J °E £3*^ ^CHIW^IjI 2JQ. IIH AIEi21 §2 g^S S^So^l Qg gf 
?H SO A! E1 SSa]5|SS BST, Tamils gUf JOSSxilM ^SSrH BST, Ta^Os €2F ITS H 

SExflg ^g^" 2^ 37I*J ^2 ^3DilA| ™SOI SEISfOi SOI SJCr. H ^Si OISSKM ?HSH 

A! El S^l SSITIIH, ?H SBAlEi 5 E -»^0il ?H SBAlEi ^ ME1HM 3X1 SSSKQ, 3HS8AIE1 E E 4 
MEi321- «J3S2.^ S^g, OIS g-Al S 7i**m 7H2or7l SISB Ti#lf TiNsOl ^gSQ. 
^, SSSai ?H5HA|Ei2J b^ 2^25 Pt/TiN/TiSirM SHDI AfgbrH SICK 

£ 1a LHXI £ lc~ gEH HESI ±»2J ?H SBAlEi S|2 gSWI £1*}- £7*21 93£0|Q. 

EE lag S£m3, BKEHI £73-1 ^2*r7| $|*[ 01 Ei fi£7F SSS BESI 715(11) £HH1 #ZJ- 
§3^(12)M SSSID. #3* §3^(12)21 Si^MS oKH 9ESI 715(11)01 ingtl^ S E ^a-(13) 
m 5^^(13) LH¥Ofl MEI£E|^(doped polysi I icon)2f US 3£g ii§ ?HSHAJEi 

&e| SEU(14)g «g|>0. 5^ gEO(14)l #2 ^3^(12) SOU Ti#(15), TiN^(16) a 

*!^#(17)g 5HHHAIE1 ^ MEi3(14)2|- Ti#(15)2J 7tt3W!A1^ *4 ^SSCHI 

21*B TiSU#(15A)0l ^^£!Q. 

£ Ibg iSSr3, ?H SBAlEi tt^ Oh£3M A*©*]- HI §SS (anisotropic)^ gtfSg Sfe 3*! 

^ ggog «|3£(17), TiN#(16) a Ti#(15)g £»8|£S ^ SKM ?HSHA|Ei lE13(14)2r 
31£! ^HSHAIEI ol-^ S^(170)g ^g^Q. 

£ IcM S^tra, HHAIBi 2^(I70)M Stm #2" §3^(12) BST, TacOs ^g US 
2HIHAIE1 SSaieK18)g ^SoE, S3ffl^18) 2£S FHUBAIEI ^ 2^(19)g 

^■71^ Ur2f ^01 7|^°J H^n\ ?HSHAIE1^ 2173 3H1AIE1 SE^M §E1*!EI5££ THiHAIEI 5^ PEi 

am m^m a ^s-xia^s Ti/TiN## sswn, ?hhhaiei zt^ h -^s#m 

*CK OIM #g II El yo lOt 2H2HAIE1 S^tf BST, TaA USSSIS JHffllAI 

El SSSl^ ^^ttCK SS^ §*|E| HfSWIAl ^(oxygen) SftfOfl 2J^KM Ti/TiN#°i 

gx-lEI S§ ^gCHI ^loHAl Oiiz ^£ &7\?t ?mt>m°K 5. IcOil EAIS 'A' ^^QilAiSI- ^01 

nssais b ssffl^s^rs a «^xi©^sai2j ti/tin#oi ^12 s^oii ^hai »nn 
AiEi ms^ nam sat]- sai^F as sid. 

mZ}M, S 5HIHA1E1 Ur¥ S^^S Pt/TiN/TiSi r # AFSSH1, 5HEHAJE1 SSast^S nSSfllM 

M%%* IB, ?HI8A|Ei E^! H El II It a^l g§ ^Hli M7\t[0\ E| All ^( recess )M SSSKS 

&Ai^2h n^gx-iiHi sis ^«iora mgn\ ^^mn> n^t igf n&om ^si 

S ?HEHAIE1M KI3E1T ^ ?HHB AlEi Tlfli ^g aStKHI H ^^01 2iQ. 

01 e^ ^g iraspi b g-ssj etsai ^wsj ^hehaiei xh^ sas aqg§ ^ #^ 

01 Sh£SI 71501 SI5EIS ^71 LH^Oil ?H EH AiEi MEOe ^, ^71 

5HIBAIE1 ME13(Hi Ei^l^M ^^or~ B^l; ElAil^M SB AIEI ^ MEiUM StJth = 

2j. gggj. AKQj| Ti## ^ ^^§Qil °JoB &^l El Ail ^ ^gOfl TiSI = #OI ^^El^ E^TU; 01 

BhSS! Ti#M SITlth Tif^g ^^2, fe^l TiN^g 30^01 4^1 El Ail ^ S*g2\ TiSi^ feHW 

yzj ^> ^^o^ btii; ^7i sBEiymcn ?hsbaiei tm; a 

4^1 5HHBAIE1 t[^. 2^ SOS KB A| Ei °Siil°t a ?HIHA|Ei 4^ ^^ofe E^IM 3t»FCtt 01 

Olor, B ^Si g^^l E3f s^hOl SAIISI ^Sm^lS 

EE 2a LHAI £ 2d£ H SS2| ^AlffllOJ IBS &E9I ^Ah2] ?H5BA|Ei ^SSPI ^ ^»°J 

B3S0IQ. 

EE 2aM &^or3> fflEM iWS ^«o^l ^1^ OlEi S^7F «SS BffiH 715(21) 4MM #^ 
§3^(22)g ^^^QK §3^(22)2] ^^^M A|Zf $\0\ «h£Xil 715(21)01 h:#EJ^ 2^^(23) 
m **gZtH, 5^^(23) LH^WI ?H SB AlEi 5^ gEiH(24)M SSSH^. 7HHHAIE1 MEi3(24)M ^ 
^! ^^2:5 SS «|7im01 E|AII^(recess; 100)M SS^Q. EIAil±(100)M $011 AF3 a» 

oj. g; ^ R o\ || AUS S§§ e^B Ail 71 ^Q. 

S7IO0AI, ?H EH AlEi gEi3(24)^ EE^M gElfe'EIS (doped polysl I lcon)lf gg S£« M^M tl- 

*pi#§sra££ mm* m, %m?m^ 30^ ss^s 30^1-01 sss^a. eiaii^(ioo)m §«u r 7i ?i 

» ?H SB AiEi 5@| MEi 3(24)21 §§? TMAH t^MM MEtlO. Oltffi, TMAH §^21 ££ 

^ 1.0 LH73 5.0wt«DI2, 30 LHAI 90*cOIQ. 

£ 2bm gior3, EJA1^(100)M ^ 7HEHAJH ^ ME13(24)M 5*^ ^3^(22) SOU 
TiS(25)e g^ffl, ISg^S ?H SB AlEi 5^ MEi3(24)2F Ti #(25)21 713011 TISU#(25A)0I 

SSBD. 
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A^OUAI. TiB(25)2 100 LHAI 300A°I 5J3S «S?JD. TiSL-8(25A)g ?lt? 500 

LHAI 930X 2J S£oaAJ ^ai*o. 

c 2c ^- *^S1°» Dl«rg£i Ti§(25)g 3HEHA1E1 5 E 4 §EO<24)42| TiSi,#(25A)S Jiff 

*h a» 5se«ffi) TiN§(26)g *J48W, TiNg(26)g W? B |S( f J-JL?%!^ US 
X ( rooj $53 TiSiA(25A) 4M Watt. TiN=(26)g Strt* S# §3^(22) 400 «!gS(27) = £4 

^|(H|A1 DIBSS Tie (25)S H=SQ,/HA 5^ g^M ArgSKH H7i«JQ. TiN§(26)£ ±it|EI9g 
Is 100 LHAI 500A2J ^15 S^KA «@*(Z?)S ifflEigSSS 1000 LHAI 3000 A 21 = 

c «*7;*i.i3i aujiaiiH sl-^ Oh^S Mg*l HI1S-4 (anisotropic)^ g^gi ?= v = 3*) 

S^Sa^S lsi?2? i fe*wi WMJUH 5^ fe3(24). TiSi ; #(25A) a TiNS(26)OI 
^1 ot^g 3HHBAIE1 2^(2?0)g 3HHAIE) 5r¥ 2^(2?0)g SjJf!' #£159^(22) 

51 3HHBAIE1 S3«l^(28) 4WI ?H EH AlErl 4* *R(29)g S4*tO. 

47I0U1. fflHAlEi SaH5K28)S BST. TrikSU »S USSflll 300 LHAI SDOASj | |DJ| SJSKJI 
«gg D , 3HIBAIE1 4* S^(23)S gElgEIS, TIN, Pt » il£ 2514 BM ilriEIDS^M 5«fe|- 

61 isacr. 

Avgeh h^). goi, S STSS 3HMAIE1 Sr¥ Pt/TiN/TiSi_-g A}g3ffl, ?HiiBA|E1 S£!3iej°S 

^oTiiiia iis^V i(u 5HMAIE1 a §! gang £4 i|^£g S!§ ^JJll UTIohOI El Afl£( recess )g ^ 

Isk? A w&S asaaa'Sia a« to -201 nsag «4g » 

(57) &?si m?i 

1. seh § § ^ *^ §s°toi ««a ersai 7isoi xnsa= bh; 

T^i^eh^ LH^Ofl 3HIBAIE1 Em 12111 TMAH g°-*!g 01 §§101 471 3HIBAIE1 S@J gEI 

5(HI EiAB^g *Jg5r= BAi 

#71 Ei/i^g 3HHBA1EH SBJ My HI SfJtJ- AS 40fl T igg STO §S§(HI 

ItB 47|EU»± ¥S0fl TiSL-gOl »4EI= EM; 

OlSHga Tigg 39171*1- TiNsg «SSrH, ^1 TiN#g SOWKfl 4^1 ElAfli ^M£J TiSL~g 4MHI 

yzi ffiiiii sseis 971; 

471 fflliti HEiySIOI 3HMAIE1 oh^ S^g SSShS 97Hi S3 

47| 3HHBAIE1 ^ 40U 3HHHAIE1 %m\\?\ S 3HIBAIE1 4" §4Sfe 9?f|g *tmHM 01 

ioiAi™! il^ se sj-exh iA>°j ?hebaiei mz. &s. 

2. 391 1 tfOB 2101 Ad, 

An , grnni . 1F j s eh = ? 4-|- cue ma^EISjU- 3"= 2! £4 fit Sh«f7l4S*tB^S s*fti 

3. All 1 *K« SUM, 

471 EIAO^- 30 LHAI OCTcHl SEOHAI 1.0 LHA1 5.0wt% &E°1 TMAH g^g A««l h4 ?J4 
§|-=gog ff£M i»si 3H5BAIE1 AH 5 

S^tf 4. Ail 1 *M SiCHAI, 

471 Tigs 100 LHAI 300 A 2J =JIflS S4Sr= 5g 5rS SHE 31 ±A1°1 3HIBAIE1 Alii 

S?tT5. All 1 tJOl SiOIAJ, 

471 TISL-Sg S4Sr7l 500 LHAI 900X21 £S0flA1 ^Alofe 2§ Sfe ttEfl 

iAT-21 3HIBAIE1 3912 S^. 

6. 391 1 tHH SICHAJ, 

471 nmm& i\m^ hwh,o, sm s«sg Amstoi si7isr= ag ^g^s ertai AAr2i 
JihaieThis ss. 

7. 391 1 SIOIAI, 

^| TiN »° Agyggos ,qo LHAI 500A2J ^JfflS §=T§h01 *4£l= 2g ^S^S u r = ShE3l i 
A>21 3HMAIE1 Alii »S. 

391 1 UN SIOIAI, 

471 «!Jg#2 ifflEIUgaS 1000 LHAI 3000 A 21 ^IJBS S^SKfl «4EI= 2g SS^S S1= &E3I 
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2HIHAIE1 HI 5 BB . 
§^ 9. XI! I StCH/d. 

SSfll^s BST, T*A 2t ^ USSflie 300 LHX] 500 A =HflS gstflCH 

10. KD 1 tHW SJOiAL 

£91 7HEHAIE1 £^ MEI^EI5, TIN, Pt ITS iii ^fflEIH^HS e^tJOl 

HS££ SHf: ySfil 3WM A|Ei 395 &a. 
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